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y*flS^^*^«K*rBM8Lfc. Naflon (fiftffitt) Rtta«*^fti^ 
*>0, «A.«*H#W*3, 2 8 2, 8 7 5WfWi4, 3 3 0, 6 5 4 
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[0 0 4 6 ] 

fttt*fR*y^-*^*«o ff*uv^»»#y^-i-r±, #y (p 
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thne^^ffii^y^- ^tftfy^^fV-^ (pbz) ^fcn^yr? 

S K (PARSfcliKe v 1 a r (fiftMS) ) *y^-**5>ftS- #*L^# 

y^vif ;us^y -v-^fi, ^y^y/^t/^ (pbo) > tfy-'OV 
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% #y (psu) , ^y^UMPi) . ^y ^x^i/y^vK (p 

po) s tf ] J 7x^i/y^;^^v' K (ppso) N ^D7x^i/y^;u7>f K 

(p p s) s #?y ^m^uv^/u^^ k^a^^ (pps/so2 ) „ ^y^ D 7 
^^u^ (ppp) , tfv ^rify ^ (ppq) , jKyry-H 
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\z\t, #y 31— rA-r * h^v^-Rx^y^mt^v^ $ »*t 
y t^/u^t y T^y taoq— 7v^ h ^ (peek) 
n ztfy^— xa^ Y*s>r Y> (PEKK) , tfV ^— 7Vi^— tvu^ h >--^ b 
v (peekk) W/K ii x-f;^ h yx-f;^ h y->r h y (pekek 

[0 0 7 3 ] 

J: 9 £P"£ U < #7L«ffi#>tfy ^-teP BO^fcUP E S tf ] J *><b#5 
[0 0 7 4 ] 

^r.^^^^lC^V>^iJ^^T^^^^t^^^^^^^D^^^"^ v ^o Fo s t e 
r -Mi 1 1 e r*s, £*©*i*fe*M3iS* ^J^.«i©iK5S«tTl«^^^-^ V* h 



(24) 
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[0 0 7 5] 

jK, ttt/lc:tf*tfcJfttt/»*»<WWtftflEK3Ett (> 3 0 0t) £v»5 WttS:**" 

[0 0 7 6] 

o©s*w^sii> s<fc#y ^-SiR (#y^— arm***) ?rMu ^hl 

[0 0 7 7] 

JNH«^*tu5 4:-t-5*H4*K 1 fB4 l 9 3 9, 2 3 5tM«tx l^»4, 96 3 
, 4 2 8^-W*W*at^|Rl»5 t 2 8 8, 5 2 9 ^*W*t-IB«$tlTV^Si»fc3&*' 

2 2 — 3 0° OEWjWSF* LV\ 
[0 0 7 8] 

[0 0 7 9] 

mm*?-* (crd) , ^iyy^ **^^^/EE»'>*y krv^^ 
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[0 0 8 0] 
[0 0 8 1 ] 

(H2 O, Oz) Sag*. *Ky^ — *<DMtt£Mi'^>i'*rK*Ut. 

[0 0 8 2] 
[0 0 8 3 ] 

*H»»"C, «#:-@#:tBlS»H. (7k) ^ P B OS«JCttK$-frS 

p B o 7 7 /<at^7 ;uAoKI»Plt»rt * hfc*3tlill 8 o-iooA 

i o a**«£ti-5o »»»ttasr±«ffl < 

[0 0 8 4] 



(26) 



ttX 2001-514431 



[0 0 8 5] 

y^-, «?tSNa f i on (sftffifli) *fcrt#yi-f ^^*y#y^ 

M^^o #J;ttf. iiPB07^;^l:fJ6Na f l on 2r*t 

k 

«l±#7LSPBOR£#l^i: 5 7^«Na f 1 

on (SftittK) Bt«r»J«i-<5o iitJfSSPEMte, PBO(0»SRt;i$Sttt 
OWWNaf Ion =■ # y ^-Offifrfc-f yg^*!r^tc 

[0 0 8 6 ] 

m^m^h^<Xmti-^ t^^fcN a f 1 on (fiflcffi«R) -e«fc<JL<b*l 

3K)7 0-^8 0»*%O>f^^e»ttaKy *r*tr. 
[0 0 8 7] 

PESJi, ffia (>1 7 5TC) ^ft»IHS&fttt«r*t"Wv^fflJBJlE**«*^I 

BttWIIB^feSc mttPESSWt ±ISLfc^^ONa f 1 on (Sftffifll 
[0 0 8 8] 

P E Sit *Hi*3 — ^TfllA lpharetta CFif^Am a n o P e 
r f o r ma n c e !&>e>*:*WS3 * h "CSS I- A^tB"C*> 9 * 

KRtJ5EE*J:?)ttt5dM^iBv^ia«Rt/ffi* (ft l 7 stSratSfflia^l 
0 0 P s i SrSxiS^^EE^ pifg) ^H-»ic««fe*#1-5fea6lc:j&K4**© 

[0 0 8 9] 

*«WOS PEMt'«ffi^5»fPE S7-f /u^Jix — «tt*7-f 



(27) 

W) co7-<;u^^SSiit^ti5<t s^M%Sr*«1"5. &^T% pes 

[0 0 9 0] 

or) ^fcttTktt**/-^ 0 5 0%) +lJ:»«Hi-5*5»if**PUftv\ 

*^«Wt-S5S-efcSo #*UV^^-^eSH4^y^ — tt^ >1. Omeq/g 
-R1WB (#*U<»41. 5-2. Omeq/g) ^t^SftSt (IEC) 
fc#U i«5K^*^fi*tt (SSUttftO. 0 1-»0, 5S/crru <fc t> 
#*L<tt*\JO. lS/cmJ^T, £fctt< 1 0 O cmOjgfii*) &G1rZ>< » 

N H2/O2, *9J—>\A tw*5V>T'>*< i: tj»5 0 0 O^fW (gtb*) ofE 
[0 0 9 1 ] 



(28) 
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[0 0 9 2] 

iiKfbtt (H2O2) y- = >^KSrx 065H»»«A#*K* i Iti 
-C, Kn^t^VK (HOG") 7^^d J 4f6o WfB^v^ 

So 

[0 0 9 3] 

^■^ts^y^-astrasu^Wffib^io wO«ap#jo«i^n, (ciba Gei 

g y /^brfrlS^frTV^) Irganox 1135 &t)* (Hampshire 
[0 0 9 4] 

>"ffc (soa H) s #**Wb (po (oh) 2) (co 

OH) 3!r*ai3^y -7— J&>fe&5„ — h^JtroV>Ttt, Solid s 

tate Ionics, 97, 177-186 (1997) Sr#RRS*tfcV\ 

#/U#>VMbll#^y ^ — «#PK<£>iWK:oV^Ttt* Solid State 
Ionics, 40:41, 624-627 (1990) &&m£tltz\t\ #ijx. 

[0 0 9 5] 
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[0 0 9 6 ] 

(pssa) , #y FD7;utn^f jjf^^^^y 
K (pvpa) , ^lit^/^yi (pvca) R^y^^^^^K 

(pvsa) zKy^-, afet^jj:*^feoA«**^*^So 

[0 0 9 7 ] 

) , # ]) zn^r-/u^7u^ v (pes) % #y w s k (p i) s #y ^^^u^* 

/u^^vk (ppso) RXPtfV -7zl~ u^x/isy^c K— (pps/s 
o 2 ) o*/i^:^fcRW*;a^fc* 0 cttb^/^y Lv^y ^ 

[0 0 9 8 ] 

*tt*RJ»fttf**tt»»**1-S»B5lStt*!ISrXff^y ^-oa^^ftyfii 

-C^^lT'fc^s ^W + lUtt (^;U/^7!ltl7^77 f ^7^rtSSORo h 
m & Haas d»brp|R $ ttT V^S) Tr.iton X - 1 0 0 &S$.fhZ> 0 
[0 0 9 9] 

mtMl fit* St)*(tixtfjB*Ltc<v^2oK±o#y^— o»-frSr«i(t5*K 

[0 10 0] 
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[0101] 

£ftfc 0 »Na f 1 on Na f 1 o n ( 

^SP EM^Mt5 £ t fro 
[0102] 

tll^^tyMTO^t LtNa f 1 on (£»Si«0 ^^ffi"T^o 
[0 10 3] 

«PttJ*i5feS:{6ffli-So &v>-?, #*LK«fM<y^Hlta>JLfcl CP, «x.tf^T» 
fbNaf Ion (SftffiflE) -f ^^e»tt#y -9— *r«SJtA**So 
Na f l on (SftffiflE) ^tSSlA^itt^Lfl^fi^t-iilt, 
ttae«^^^>r»^1i(DNa f 1 on (gftiSSO SrJKfl-rt^tti*^ a-^fiW* 

■r^^TLKSffl-ct 9, fctil 7 5X: (PES COT gte2 2 0t\ PBOteT 
g*r»fc*V^ ^^^^?EiS^^^^>^^^^^BI^^'br^U ? N a f 1 o 

[0104] 
[0105] 

Na f 1 o n (SftiMR) 1 1 7 RU***© S P EM^»16Mb¥»Wt© 



(31) 
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[0106] 



[Ml] 

mi 





Naf 1 o n" 1 117 


*%W<D S P EM 


w.mmz uao 


6-8 


—0.1—5.0 
ffiL<(±<~0.1 


H + « (Q-cn) 


10.0 


—5.0—100.0 

b < ii<~io.o 


toMiH&m t> ( p s i ) 


2500-2700 


-2500—50,000 
ft7£b<fct:>~10,000 


wmamv (%) 


110-130 


-5—20 
KF3: b < «<— 15 


^zk£ (%) 


35-40 


—20—100 
KFSt b < &<~50 


(meq/g-iaiSPE) 


0.8-1.0 


—0.2—2.0 
»■* b<te— 1.5— 2.0 


^»jmi (cm 3 ^i) 


0.01 


*?£b <&«-0.01 


(cm 3 - $Jl//ft 2 hr-abi) 


600 


—60 — 600 
b < ii— 600 


(cm 3 — ^;v/ft 2 hr-ata) 


330 


-30 — 330 
» $ b < f£~330 


(cm 3 - ^;v/ft 2 hr-atm) 


50 


~5 — 50 
»$L< ti~50 


ilSUSiSW H , O'SiflW 
(cm 3 -*-ii» 


7.5x10-' 




a<s?gffi (°c) 


-100 


-100—175 
»f*b<(*~150 




<20% 


0—20% 
#*b<tt<-20X 




<10% 


0—20% 
»*b<tt<-10X 


nub a vm*. %m . R ) 


20,000 


-250—5000 














* i o o i CH 2 Of|3(c; i n#i?osf<bT7kinu/c:ai . . _ 



[0107] 

s*"e*#Pi-^o 8»tws*^y ^-^it%tts (»*u<n, < 



(32) 
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fflV>tNa f 1 on (Iftffifll) SffiSrSSfC, £li&*H**U MCNa f 
1 on (Sflkffi*) ^r^iIi-5 0 *Ktt»Jc|B*<0»tti#jSir X *) K 

3g L T t> J: i \ 

[0 10 8] 

jgft/Ky -7 — ^T7U=-7W/7K^ifel WJx.fi, DupontK5% Naf 
Ion 1100 EWSW ^l^lTW^f^), 
[0109] 

»*uv^*l8b*jBt^tt, fhnKD77y (thf) , ^f^rthr§ 

K (DMA c ) , ^W/^7>; K (DMF) , ^W^*^K (D 
MSO) x N-^f^-Z-t'ny^/y (NMP) , ^t^s ^ n n * 

/u*>$^ yy^ (ppa) w^^^^yi (msa) ds**tu5d s 

s CLixbtcPfije^^V^ PPA/MSA^\ PBO/PPSU^SWy-7- 
[0110] 
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^ ftv^iSM (2 5 0-3 5 0*0 \zWM\z.mmir % t > ^y 

[0111] 
[0 112] 

[0113] 

an-at* rit»ttSiS4ffi2jiA»Ht>t (i pn) ^>r^«3ai^»«$tu»5o - 



(34) 
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[0114] 

p b ogpffiU'f ^>e»tt#y ^— s 0 y ^-<z> 

[0 115] 
[0 116] 

^fpfg 4 , 4 13, 10 6-?-91»« % H33I5, 0 1 3, 7 6 5*B»r 1^*4 
, 2 7 3, 9 0 3 ^WMI5, 4 3 8, 0 8 2f^ 4t/CL i n 

kousf), J. Polym. S c i . , Vol. 86:1197-1199 ( 

1 9 9 8) §r#f$£*u*:V\ 

[0117] 

T&«£*3BW<P S P EM»Tt^c 
[0118] 

[35 2] 
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&2 





7 -r 

2HR7J< 

(%) 


7 -i )Vh 

immm 

(X) 


(25°C) 

g/dfr • 

lOOin 1 - 
24hr) 


WWVTR 

(80*C) 

g/( 5* • 
lOOin 1 • 

24hr) 


MeOfTTR 
(25 C C) 

g/( • 
100 in 1 • 
24hr) 


Udel PES 


0.00 


1.20 


5.7 


106.0 


TBD 


Udel PES(FMI) 


8.70 


3.23 


47.3 


673.0 


TBD 


Udel PES(FMI) 


12.12 


11.94 


29.1 


814.4 


TBD 


Udel PES(FMI) 


12.50 


92.70 


115.2 


2850.0 


TBD 


PBO^ 

100% l * t > -fb 

PES(FMl) 


1074.68 


462.25 


109.30 


3095.3 


288.1 


Naflonll7*Mfl 


16.88 


35.24 


1003.10 


15200.4 


2680.1 


PBO *fJ8 . 


0.00 


0.30 


0.0 


4.1 


TBD 



[0119] 

T*i-, Na f 1 o n (fiftffiflQ . PBO/PES-PSA (7 5%) &Xfi 
PBO/PES-PSA (8 5%) ©l^ttwtfcftr- * £r^-f 0 

[0120] 
[*3] 





Si 


PBQ/PES-PSA(7530 


PB0/PES-PSA(85X) 


Nafl0D ll) 117 




1.5 


1.5 


7.0 


(Q-ca) 


14.7 


11.38 


9.5-10.0 


^r*4* (%) 


45 


55 


35-40 


I E C drv (meq/g) 


0.55 


0.96 


0.91 



[0121] 



[^4] 



(36) 
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3c4 




Nafion® 


-^-CF 2 • CF 2 ^ CF 2 - CF 2-^~ 

0 

CF 2 * CF 2 * O ■ CF 3 ' CF 5 50 3 
CF 2 






"pt>T 








PAR (#yr7^ f 

&fcteK e v 1 a r £,<> > 


ro 0 H H"| 


[0 12 2] 
[3*5] 

* 


5 








-fojo-4. 


PEES 


0 


PAS 

■ (?tf y r y -/i/x-r/i/^/u^ 




PPSU , * 

(?Ky 7 j-^u v^n^^o 





[0123] 
[3S6] 



(37) 



2001-514431 



£6 



PI 


r 0 0 \ 


n 


PPO 




PPSO 










PPS 

(tPU 7 j. — U * K) 










PPS/SO2 




-K>R> 






PPP 




PPQ 








n 


PEK 

(?j?U jr— 7-;i/^r b>) 






PEEK 

U x— t^I/x— T-Jb^r b >) 


■K>- O-O-'M: 


PEKK 

ij tut b y>r b >) 




PEEKK 

/r V >-^r b >) 


1L 








PEKEKK 

(tfij x— r^'/ b > 

x — ^;U^T b b >) 




0 




0 



[0124] 
[»7] 




(38) 
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Radcl R#iJ 7x-^;4> 



(PBOPI) 



1 , 4 -7 >) 



CH 3 
CHj 







s 
if 
a 



and 





[0125] 
[«8] 



(39) 
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-^feOcJ-O-iO-- 



_J n 



(PVSA) 



CH — CH 2 

I 

SOjK 



—J n 



- 1 , 3-7x-l/>x^fJW 




CF 3 
I 



i 




6 



r- o 



- 1 , 3-7x-l/» 




1, 3 -7^~U>) 



u o o 




T 



(PPO) 

#U (1, 4 -7xiU>**i' I*) 



{(>«} 



- 1 , 4-7i-V^'> H)) 




PBPS 





V£-/ Vs— 



— ' n 



[0 12 6] 
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-*)17 4 K) 



(PSSA) 




CH — CH : 

I 

C0 2 H 



n 



CF-CF 2 — 




CH-CH 2 — 

I 

P0 3 H 2 



n 



CH-CH 2 . 

I 

CCbH 



J n 



CH-CH 2 — 




[0127] 

£ftTV^5 0 w*T,b£>#y — OMJW&TclCtt* RT P, Ti c o n a , Al ph 
a Precision, Polymer Corp., Am o c o Poly 
m e r s , Greene Tweed, L N P, Victrex USA, GE 
Plast i c s , Norton Performance, BASF, Mi 
tsui Toatsu, Shel 1, Ashley, Albis, Phi 1 1 
ips Chemical, Sumitomo Bake, Sundyong, 
Ferro,Westlake, M. A. Hanna Eng. #^£*b5 0 
[0128] 



(41) 2001-514431 

2. ^A'AfcB 0T^Jtffi«*U U 7-f^A*SH+*fctt 

Na + »«t?*>S^€:lBi- a 

4. »fl|7K I t , ^7-<;uixS:Ati5o 

5. ^£3 0#IH«L 

6. i. 5N H2-so4 %mni-z>o 

8. :7-f/l^£rlx0aJU DItKT'MCo 

11. 7K^ri|X^U^SiJ^t # — # — 1(1:7^ A^fcAJv pH^rf-xy^f^o 

12. pHd^tttCttD, 7*f A"-kco#f 0 m-A0&ik^5ig*JoB8a j Rfc*£ 

1 3 . fflfPN a C 1 S*SrffiSc-t-5o 

14. Na c fcCI^t/Wr;H:ai, ^/ui^A^. 

15. 7-f A^SrAtU I ^rist)fc/W 7/^ 9 0 3 ffll< 0 

16. ^S^baSrBfcfclf-^-SrRDau, *a^»a-TSc 

17. NaClgS»t^- («#) Idffiff, yW/l^SrD I 7KT'?5t# ( . 
-k£rN a c 1 ffii"o 

18. NaCl»0. IN NaOHtitt5o 



(42) 
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[0129] 

2 3. 3%iS8ft**t4ppmOFe ( A 1 d r i c h frb LfcSBBMbW 
l!ly^-fcfc!)2 8. 5mgro«B7y*=^« (II) ^TkfPfeO S:*fll1" 

2 4. iBlk^tt»ffiSr6 8 < C^tK^{-®< 0 

2 5. 6 8*CoiHMb*S¥«^7^ /^$rA^5o 

28. 7f^l3-2 l^HL-C, iBKfbttNfettOM EC^^^c 
[0130] 

PB05KU^ — (MSA) H^tSwi^-Cf 5>o 

[0131] 

•7— WiRowftRt^ifffl^tt^sBig tw«t vm&&tiz>. 



(43) 2001-514431 
- [ 0 -1 3 2-] " 

m&tfV -^-^W^LK-lftiar&J^^/^fi, iatE^-f (CRD) JfttiL^&S: 

c p 7 ^ y w M^ili t Mt ^««± 0 emz&n 

[0133] 

u i-fc*?%*<0»"CBjes*u y ^Ktty ^w-so*^*stus a pbo 

[0 13 4] 

*H*M ! l : fl4, 9 6 3, 4 2 8fl?»t«:*B$iifc^. 

[0 13 5] 

<^g£ (7k 10 0%) Sr*»oai»T?Bfao»fflE NMP. 

[0 13 6] 
ttlO] 



(44) 
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. . 


■&®# 1 


lOOfrtK 


7S%zk/25% NMP 




NMP 


503WC/50X NMP 




50?U</50% NMP 


25%*/75% NMP 




203i7k/80% NMP 


100* NMP 


S«#5 


100X NMP 





[0137] 

[0138] 

*^Ufr>fb£jfe 

[0139] 

^/W^^blPJIwti, ^nn^/^yfc »iU<HH8ft^t!? (Allied 
Ch em i c a 1 s, CHz C 1 2 *0>jc}frfbS u 1 f a n (3M»iffi«) B) 

t)0. 4:1-5: 1 ^SSrWAi"* 0^+5>ft*T?tt*tJX 

uw&jgte- 50-8 ot;. 10-+2 s^iSH-eks, ) , 

[0140] 
[0141] 
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[0142] 

«*.tt, *H«Fff*4 f 4 13, 10 6#Wtt»fc<M8SftfcV\, 
[0 14 3] 

fsa*ft c f j i-ff : fiEi" ; 53W» t (ioo%MtK) sMfeottaicx-s*, 

fflfc-t©** ct^J:^ ^^H5c 

[0144] 
[0145] 

[0146] 

±IBLfc*#«r3*»Ufe*fe. ^#K^y x-f/^/^^^^^^^ 

[0147] 



(46) ftWt 2001-514431 

[01 4-8-] 

*BH»fm5, 0 1 3, 7 6 5*W»**:#l«£*i;fcv\ 

[0 14 9] 
[0150] 

*Dfc»JK*fctt«»J» (SJ£**iBwSlconT#y^--* s a:IRUfci:#) £^ 

[0151] 
[0152] 

(i cp) o ssmiis^ai 1 ! 3 ^) g«i:i«fcA^ 

o CO#jS6ttS*#"C^»"CfeS *H«WJS5, 5 0 1, 8 3 1 tW 

^^/uA^rig^e-r^^-^^i^^ y ^^iaiw«v^fc. Pfy ^^fc^h-r?** 

o 



(47) 
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[ 0 1 5 3] 

74>}sj** 2o<Djjm<D?h<D iota 9 wcftflfcufc. 

ft x 7^yu^<D^<^^jh^5^*lc:m^7^;u^^^4 J s flDffi (11)10 0 
P s i) Tt«lt CLO$§£\ WiKSRfttaiRSitSfcfe^TLKo^^o 

[0 15 4] 

«-frJ»<pf*;&:frfe 
I EC, ^?kl; (%) , 

T\ 7^;i/A^T'l. 5N H 2 S04 8£ift4»lc:A*U 3 0^gSHt 

eft Sr. I4 1 ^» 1:h M t y ^ ^ 5 J; ^ ^ 3 0i ^) 1 1 t c K*r£*4 

V^Jfc ^t-^^/UjUSr^lt* pH> 5. 0) , ttlf^NaC lO^PS 

IftWSSrilSU (%) Srftlf i"5 0 «*Sfc7x / ~/u>>* W > 

*jR*-C0. IN NaOHtiBSU IECRft (meq/g) fi^)ft5 
[0 15 5] 

J£gt¥ (Q • cm 2 ) tm^Zlttolz, V ^ )V^^-f)V(r> Y y V*/^-*^ 

7 -f A^U- v^*r o * h ^ ft 5 l-ttv *fc 0 Isit 

y-y7/\s<D±$&\-£2 5 cm 2 T*fcofc 0 SO^fVW * Slifil-s 
fBffi^7^/^if^^uo*®_hi-«v> : ciK--1l«T-fev^y (MEA) Sr^jS; 



(48) 2001-514431 

t^Afyu^i7Wi oo-5 0 0 ps i T?ffi«S-i-s« *7-f A'.* 

(Ofigt^x 1 0 0 OH z -{SUSIE (1 -5 A) y^-4^D-ygR;K 

7Vw*£E^-csij£U Tea; (i) «rfflv^rew*iwift|ii-s, 

[0156] 

C= t/RXA (1) 
- - -T\ C=£«* (S/cm) s R^VT/zHSSt (Q) > 1=1^^^ 
W$ (cm) , A = ^^^ffifiS (cm 2 ) „ 
[0 15 7] 

»J^«ttx fiW^^Wi-SffS^fctrWltl-Sri^J: 5»»t<a (Q • cm 2 

[0158] 

ffiii^WKRSr. fl£38*J4: L~C4 p pmWF e ++ «rSJ0Lfc3% H 2 0£ 

IRflttlU 1. 5N H2 S04^V>tSJ5*lfc„ I EC^tet^ K 
RgIS:iECfi*%iLT«^Lfco ^cot^f!, HB&wfiJBIB] HS^BfrlB) 

[0159] 

#*-fr»©W«»«r MSi^^-^fl 

[0 16 0] 



(49) 



4#« 2001-514431 



$ 0 z<D^mc£y\ ^o^ir^m icpoKiS'ti (%rstficp 

[0161] 

S u 1 f a n B (gjjjgS) d e 1 R IS^gM] <^*^^ 

jb (1 0 0%Rt*l 5 0%^^^)' 

[0 16 2] 

200, Zfrl?nN2 An, ITlM«±WI^ftfc 1 0 0 0ml! 
S^3l-»rJ!gKR^SSSl-x ^PD^^y (340ml) ^l^-X)RR a d 
el R ^y^ — ' r-^^/^^y (5 0. OOg) ^AL 

JBfltSfrfcfc, 3KWT?J5tf OTCIcftSIUfe HSftlS.tfRJfc'K *»fcfi»lW 
o (Radel R (fiftffiflt) ^7 0t, ^i^TT^l 2^MUt 

» 

Su 1 f a n B (£$&jSED Sr n o * ^ £ ft* L^io 1 (10 0 

%*;u*>"ffc) 10. 00g^)Sul f an B (liSS) Sri 2 0m 

l.^DD^^yii^U, I^#2 (15 0%^WU -Cli, 15. 
OOgOSulf an B (S»BS») £ 1 2 0 m 1 <Di?t uu*?>b ft* U 

[0163] 

Lfco #7Ky^-lc N ^ft*$tu50Srgbtt5fca6»-»3 5 Om 1 

[0164] 

ftj*(C«#U*36Sfe»a -*RUfe#y^— Sulfan B (» 

^Fg^E) §jg£3. 5-4. o^wwriBTtt, 
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[0 16 5 ] 

Sulfan B (IftSA) /i^^ d ^^iSffioW^T tt 5 
[0 16 6] 

^nn^y (1 0 Om 1 X 3) "Cffi^Ufco &^T\ $£#\^1z£.1&ya&7 

B»IHiaHRa, 7-f 7UA«rJKi>r^'^*-e»fe Ufc. }||?>Lfc7-f A'-kfr- 

[0167] 

1 0 0%&t>*l 5 oro^^^Xb^^^TK + T^^^PL, ^awjc^s 

[0 16 8] 

^bfc 1 0 0%*/l^ WbR adel ROI ECH1. 39meq/gtfe 

*tML-fc 1 5 0%*A/3ft WfcR adel R(D I ECU 1. 5 8m e q / g 
[0 16 9] 

iljIE^y^-^NMP (2 011%) (C**L-C»»U, 3fcV^;fcifi*J*<£>fi& 

#u Rv^jta? hioot) T?*a»ufc Q ^b^y ^-«r**9* * y 

[0170] 
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SRtfc l 0 0%^/U^^bR a d e 1 R<D l E C 11 1 . 2 6 m e q/g"Cfo 
ofc 0 

ffgjLfc 1 5 a d e 1 R(D IECHl. 44me q/gtfc 

)fifKLfcl 0 0%^y{bRa de 1 RCQPJbkl: li5 6%X^o 

tfgJLfcl 5 d e 1 R^tKJ: (fil:%) HI 1 0%t?fo 

[0171] 

Hjfeffj2 

S u 1 f a n B (gftjffifiO W^BASF U 1 t r a s o n (gfjjjll 
) 4<y ^ — 7VU*/U/fr:x<p*;UsfcWfc (8 5%, 7 5%, 6 5%^^y^) 

[0172] 

3oo, ^tiftiN 2 AP, KTI^^lS^SSrffitfc 1 0 0 0 m 1 ^ 
fro 3 f MSMi:^T«W^^A If:, ^ 

^ n n ^ :/ (3 5 0ml) &t*JR#MfcB ASF Ulstraon^y 7" 
/u*/w*>-^y -7- (5 1. OOg) &*AL;fc 0 »2(7?RjES«8S(^fi-hlSJE 
JEWS: 2 ffiF*3g A U US 3 <7>RJES*fc tt* 1 £>RJ£S» fc Dtfc *"C« A L 
fc 0 Ultras on^ifc tfjK£T> 7 Ottftl 2B*l«ft*Ut, » 

[0173] 

±iB«ffiSrftiPL^^^, 30(01 2 5ml St^idlTM^feV^Tiat© 
Sulfan B (fMi) p Hi^lfc, ITI4#1 (8 

5 >-fb) t?fi, 14.94gC0Sulfan B (fi»S!4R) £ 1 2 0 

ral^nD^y«^lt }«Til^#2 (7 5%7;u*yft) -CH, 2 
6. 32g<DSulfan B (SftiSED U 20ml(D^nn^y^ 
# Ufco ^T^4- 3 # ( 6 5 %*/U* >"fb) tttv 11. 8 0 g <£> S u 1 f a n 
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B CS«ffii«D $fl 2 0ml <DW uvt? ^h'Ste tfdo "#^T\ 
[0174] 

su i f a n b (bamm) »*«rJRart-* fc* #y^-#«:RU 

^Ufco EJ£*# 0m l (DSl^PD^^^tRU 2 116 

0 0ml oasMcv** tan* * XT?** U EJ£4* # 3l±4 0 0ml 0*S7k^* n 
n * * >"t^3R Lfc, S u 1 f a n B (£»jS«0 n n * $ ^m&V>Wi 

mutu:^ Rfsa-&«iS:JH*u. ^m^-mmLtz 0 am, rasa** 

n^y (3xio 0ml) "CSfei^Ufc. ftv*T\ 8fe*Lfc^tifc»«r7— KJJi*3 

[0 17 5] 

<e*Lfc£j*W©2 0 NM P 1 Lfc, #y ^-8?iR£r2. 

•C2 0»U/: O 2. 5 %*IMb^ h y * 0 W 

[0176] 
[0 17 7] 

ffig^Lfce 5%^^^>"fbU 1 t r a s o n'O I ECHO. 69meq/gt'fc 

O /"Co 

fl!£t Lfc 7 5 %^;Us^,^fc;U 1 tr ason^IECIiO. 80meq/g "Cfe . 
?R£( Lfc 8 5 %^;^yjbU 1 trason(DIECIil. 0 8 m e q / g Tfo 
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ot 0 

^8 If: 6 5%XJ\sfr>itU 1 t r a s o n^8*i ttl 8%T?fco 

«J|Lt7 1 t r a s o n©E*t tt 2 1 

[0 17 8] 

3 

(33 — 10 

[0179] 

Wffim, N2 APRtJ { «±lHWiSrI*.fc 1 0 0 Om 1 ?io3f Ai7 9^ 

3|I,^DD^y (175ml) K.tf U d e 1 # y ^-^/U* 

(5 0. Og) SrWALfc. S«*s^fig$tu5*-e-^>iB#toS:8tl*b^. 

[0 18 0] 

S#Lfca**>v 12 5ml **0«T**J-*5V^r^ oo^*^i (11. 
49g) Sr^on^^y (50ml) ir'jE'&Lfco MIBiWBteftafflB*T03# 

[0181] 

, -<D&{$Tx*immmmi,MrttL 0 raca-ft** i&fmm&. »ds«k£*l 

[0182] 
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[0 18 3] 

^UD*/U*^c7^£ra£fl. tfV-?— (8 5%) CO^f^fe^ 0. 8 

5*/u**- ymnmu^n^i-Zo mm\^, udei (sftffiffi) ^y^-^ 

^^/^^(D^^^^it^.^^)^ 3 3—1 0 0%^*A-*:/{fcV^/UT^3iL*: 

o 

7 5 d e 1 <D I E CJi 1. 10meq/g -Cfoofc 0 

8 5 o/o^A-* V>fbU de lOIECIll. 1 9 rn e q / g -Cfcofc 0 
7 5%^^y{bUde l ^KtKI: (*Jfc%) ttl 2%-Cfcofc e 

[0184] 

ntfifly 4 

#HtEWCJ±. Sillion (77 ^*«FfF* 9 , 6 0 5, 7 0 7 
[0 18 5] 

tfy ^-^S5fcit)i:tti . 0 0 0 WjE»4^7 5 y/i^i7lc»o*;Hfc^jfi:* 

[0186] 
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SrKitfSfcfct-F o s t e r — M i 1 1 e r "CttfflStV^o ±IBEJ£tf>SS#ffl8r 
[0 18 7] 

2, 4-v^7$/^^^^»g)thy^i»ift (2, 4-NaDBS) 
2, ^ (2, 4-DBS) (5. OOg, 26 

. 6mmo 1) *r,-JS«ftSl*. «»ffloa*^fcrv^-2StU6*Slffi»*Sr«^fc 

S/577^3t-*5V>"C^^ EMS#H«TT?*l7k* * (9 5. 2 9g) 

, 26. 6mraol) W|of:«MPI:A^ *ffl-e«»T<0 2 , 4 

-DBS/^;-^**fc*Tife. j|jDi7)^^y-^ (i9 5g) *r«a 

»*tttt-ftflt»«. »l- 3 #t 5Mfe»«'rt 

^bfc 0 2, 4-db s^f^-^it-e7<^y-/i-^t^ft?b^v>- fcaqsj 

WLfco ^(O^t fi, 2, 4-DB StfJ: !9BrWtto*mcaE*Ufcwi:S:^i" 
W*<0**fc*WSrBft*Lfc. ftv>-e, -s^rf^ (2 7 5ml) fc*8i:*ttl 

4 6-2 5 2° <0«ilST*loOf?a.tt0feSKIR©<XSr^tfec 
h/U (I R) tt, -NHz7;y (3 4 2 6, 3 3 8 0^3 3 3 3 cm" 1 ) 
N ^H7^y (3199cm" 1 ) , ^#$tC~H s (1 6 2 4 cm" 1 ) & 
t^SOst ( 1 2 3 0 1 0 2 9 c m _ 1 ) SllftlW^ftftfe^tto SO 
3 jfi!SlRH2, 4-DBS^(0HOSO2 t-^f lt^^ b*v5SftlR fc tt»fc<5 1 
3 0 2WH34CII1- 1 (DffigUlfoofco :^f03 4 2 6 cra- 1 l£*3 
(t^T ^ 2, 4-DBSi:iiffftttV^ofco 2, 4-DBS*^ 

2 6 0 9 cm" 1 ^*5tt5^^*^K (-SO2-OH) fc*S!W* I R»R^ 
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;<yfy^;U!j->y8t (2, 4-NaDB"S) tfcS:t'^^5), 

[0 18 8] 

H&3c£ttA*i*i<* 5 K««tw»1-5SJ£tt* s »<Ett*-S5V^ (2, 4-N 

^T2, 4-DBSHftitttffllt 
[0 18 9] 

6 FDA> m-^ y >v*T ^ > (m — P D A) &t>* 2 , 4-NaDBS^ 
frO^y ^BEtP-frfiR (6FDA/m-PDA/2, 4-NaDBS PA 
A) 

2, 4 -DBS (7. 75mmol) Wm-PDA (7.. 7 5 ram o 1) J* 
, a*#H*Tx *ffl-eil*^7«f-/U'^^*^r^K (DMSO) +l-«B*t-»» 
Lfco ^T-;y»6FDA (15. 5 ram o 1 ) JKMififlD U 

ft*#H*T, ^Tif#Lfc 0 K(Sa**f4. 6FDAiW*l»ft5l:oli 
feSffitt i 5 . 0lt%^y^^ttt^^ ffli/n^:/fcn«o*!itt«r 

Jgjg<D I YM±* T ^ KO-NH (324 9&^3 2 0 3 cm" 1 ) C 

= 07U'lftl (1 6 8 3 cm" 1 ) , 3?§«C-H s (1 6 0 7 cm- 1 ) 
% N-C = OT^; Kii^ttffi (1 5 4 8 cm- 1 ) WSOs M (1 2 5 6R 
(151 0 2 0 cm- 1 ) ^^^^^ h/ufctt, 2 6 0 9 

cm" 1 |:*5lt5HOS02 0-OHI:oV^WIR8W J *F4UW^fco - 
CO I R 7^-^16 FDA/m-PDA/2, 4-N a DBSa^DT 5'y»©f 

[0 19 0] 

s 7^uVf^^^l0 0t, 2 0 0t4ttt3 0 0tO8SS« t t ] tlll* 
I R*'** C = CM S K#« (1 7 8 7&tM 7 3 3 cm- 
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l ) 3?SJSC-H (1 6 0 3 cm- 1 ) N C-N-<^K*MB ("1 3 6 2 cm- 1 
) s HOS0 2 ^ (129 SRXM 145cm" 1 ) , SOal (125 6 

1 0 2 9 cm" 1 ) RUtfV T< K (7 4 5 &Xfi 7 21cm" 1 ) 

liX£r^Lfc 0 1 6 8 3&tM 5 4 5 cm" 1 {C&ft <5 tf? y T ^ 2 6 0 9 

cm" 1 {^tt^HO SO2 -0-OHl:ftIW4 I RBMXttffft Lft**ofco 

O S O2 lC^£&Lfc 0 
[0191] 

6FDA/m-PDA/2, 4 — N a D B S PAA^U'^ 

*ro*#<C7-r/UAlj:»ffiUfco 4Ct8W4 = ^yr^»7>f;^S:i 0 0 
«C, 2 0 ot^fcfi2 5 ot^Hi^t-^y^v^ti 

fe£> = #y >T S K^-f/i'.ASrJBjSLfca N a S O 3 SOHOSO2 ^ 

blfc< 3 0 0 < CJ: [ 9^2 5 0t;<Z>ft**i&fi£ttffi U 4CtHOS0 2 <D?&# 

[0192] 

6FDA, m-PDAM2, 4~Na DB S^^^^H i K^)I^ 
(6 FDA/m-PDA/ 2, 4-NaDBS PI) 

ifl&th MS^Iii/Ii A P ^tt S D ean StarkF7^ 
&mz-fc 3 = + m-^W/- (5 0g) R^MtK h/^^ 

(2 0 g) ^(D2, 4-NaDBS (7. 4 7 mm o 1 ) Wm-PDA (8. 
0 lmmo 1) (D»fe»1R**ra*#HftT, *S 1 5 OttWLt Sfe^Sfefft 
C6FDA (15. 49mmol) S:jfSaDl-5t, B^fc*tf fiU£#tHK*»e>« 
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&• S16»«*^ I R*^* HMi, C = CM S K#« (17 8 1M17 2 3 
cm" 1 ) , C-N-f S K#ffi (1 3 6 5 cm" 1 ) , SOsI (125 1 Rlf 
1 0 3 3 cm- 1 ) Rtf#y -< $ K (7 3 8&tJ«7 2 0 cm" 1 ) KftMW^Sfc 
iR^^Ufco 7^^f(Dm-^l/ s /-/^^J:^ »lRd 5 fi4ili"SHOS 
Oz K*Sff*El-Sd*iT5 A^BI^fe^***^^. 1 6 8 3&tM 5 4 8 cm" 1 

[0193] 

. I3meq/g^l EC^rtt6 Q 
[0194] 

fi^fjM 2 , 4 - D B S^/-7"^IHffSto n t \Z X V £ "9 ffifl^Sotf 
[0195] 

H2 SQ4 /SQ3 ^fflV^V i c t r e x ffiffigjffl #y (^ "" ^ 
[0196] 

liTti±l«r«i/^^, PEK^y^- (3 0. oog) £9 3 

. 5tt%mwm (2 7o g ) \mm^o tfv^-*imm*ttx&tozi£r 

[0197] 
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z(omm (n6g) &m±mm. n 2 xn^^m^^-wyv^^^xti 
iz 0 z(D7 5x=>\z s &mmwt mmsoz 25. smm%) (208. 4 g 

[0 19 8] 
[0199] 

ftO. 5N N a OHg«i:-»l, i^Wt^p Htlit^tt»U: 
P[:^?lt2 0lt°/o»«tto -^fc^^fi, 6 0tt?-«««^ 

[ 0 2 0 0 ] 

3meq/g tJIIS^tUfe, 
[0 2 0 1 ] 

97. 5% H2 SQ4^5PPS/SQ2^^yfe 

[0202] 

PPS/SO2 teV PlOJames McGrath d» fcfllfft ^fUfc U 

1 yme r ^MMfc. 38 (1) p. 109-112 (199 7) #RR] c 
[0 2 0 3] 
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m±mnm, n 2 ^nRumrm^^m^ti2 somi ^s^3-t %myy^ 

2tc, 9 3. 5%mWt (lOOg) *mALtz 0 8MfcSrA*^il#L*^t, % p 
PS/SO2 (25. OOg) SrjfiJOU, 

-e^uyc (ttiwiH) o 

[0 2 0 4] 

^m^M^thtzb. U&^O 23. 0%»«8»(6 0. Og 

) £0. 5B£raa»ftT^flDL*:o 
[0 2 0 5 ] 

J£j£tf>S#J3. 5B#W^>Mx *?&aS€r*ll*U^:o t = 0. 5, 1. 5, 2. 

aDOSlSa-frttSrSa^JDaUfe, 1 = 3:3 0, 4 : 3 0, 7 : 0 0&tf8 
[0 2 0 6] 

[0 2 0 7 ] 

SO 3 #y o^rWjbSrlt^c *y^"-*«Sr«fUv^7kNMP«:JBv^-CB 
A£ 1 0 O^lw^^LfcU^^-^Vt-A^ S§£»X£TTlB£IH]ft«L*: 

[0 2 0 8 ] 

PPS/SO2 7>f /u^Sr^^o^tcm^Ufci: w^>, rtutto , C^*i»i-S 
t Wffi-e * 5 S(w * >"ffc $ ft* it t Jl b ft 5 (tK + -e*tSM" 
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) o 

[0 2 0 9] 

*7U#WbP p S/SO2 CO I ECteO. 53meq/g, T=8 : 2 Otfc 
^yftPPS/SOz ifV-^/UOzKlRllJl* (**%) ttl 5%, T=8 : 2 
7;i/^WkP PS/SOz (7? I ECfc±fMfij-T?£5tf s * Mfc5*^Wfc* 5 S/&** 
[0210] 

z<Djj&te, pb I ^t; P P Q 7 ^> ^ yjb^) t ^ t: $ tit # fc 

o #'JxJ*\ 7RH#fF3l4, 6 3 4, 5 3 0WWLinklust), J- 
Polym. Sci, Vol. 86:1197-1199 (1998) 

[0211] 

^^«tSt^bi"$fe26J-> r7^;UA^5 0% Hz SO4 W^2fflS 
[0 2 12] 

mmm s 

1 i:tot^Ut 0 
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[ 0 2 r 3 ] 

7L*ffi*1-5-i:<e<NMP^SE*Ufcl»7L«PBO«r, NMP^^^y 

tcA^fCo ^fi 7 5t) -e 2 4 *IHIH±gat, ^/UASrJS^ffiL 

^ftlfttilte, ^MWbRadel R/PB07-f/UA^iIg (<5%RH 

[0214] 

[0215] 
1*11] 



7rv7 






-h 






C F) 


(#) 


(klb) 


(F/#) 


1 


3 9 2 


5 


1 . 0 


1 5 


2 


3 9 2 


1 5 


2 8.3 


N/A 


3 


3 9 2 


5 


2 8.3 


2 5 



(&) 28. 3klbflil 0 0 0 ps i (O^ i£(-t@^i-^ 0 
[0216] 

I OSWJtfiil tfc S P EMfj: F M I 12 6-1 7 P, FMI 12 6- 
17Q, FMI 126-17TWFMI 12 6-17Utfcofc 5 ^(Djj 

ffi-CSfjgL^s PEM^^»fcv^^v^^4tt*^«v^-c^iaxSr»RBS^^ft:v^ 

[0 2 1 7 ] 

UttSflU 9 

PBOR^/^WbUde 1 (g&iS80 3:fl§V^5 S PEM<PBtaS 
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[0 2 18] 

TTHFICgl^tfco >r*^ei»tt^y^- (7 5. 8 Slfcfctel 0 0%* 
[0219] 

1 0 0%^WWbU del -v-CDM^S P T 

HFtcSE*Ufc«7LKPB07-f/UAS:*aT? (THFt^) tfV-*-<D3 Ofi 

lift w<fc43V^TR«S*fc: 0 »»»SoSfflES:«TOjta^^^^J: 9ft 

[0 2 2 0] 
»12] 









>3 






(° F) 


(#) 


(klb) 


<F/#) 


t 


1 2 2 


2 0 


2. 9 


1 5 


2 


1 6 7 


2 0 


2. 9 


1 5 


3 


2 1 2 


2 0 


2.9 


1 5 


4 


2 5 7 


2 0 


2 . 9 


1 5 


5 


8 5 


5 


2. 9 


2 5 



2. 9 k 1 bCDfifcl 0 0 p s i <O^U^ffi^tl^i"So 

[0 2 2 1 ] 
[*13] 















(° F) 


(#) 


(klb) 


<F/#) 


1 


3 1 7 


3 0 


2 8.3 


1 5 


2 


8 5 




2 8.3 


2 5 



2 8. 3 k 1 b (Djj\* 1 0 0 p s i COzf J£{Cf@ ^ 1" £ 0 
[0 2 2 2 ] 

PEM^ 7 5^t/8 5%^^^^4bUd e 1 ^fc^te^ y — £ 
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[0 2 2 3 ] 

^Ilife^jTfjHatbfcS P EMttFM I 539-22-1, FM I 5 3 9 - 
2 2-2, FM I 5 3 9-2 2- 3t'fco/: a w^&*CfiitLt S PEM^ 

[0 2 2 4 ] 

mmm 1 o 

^JbN a f 1 o n 110 0 EWfeffiV^S P EM CO Kit 
[0 2 2 5 ] 

/Ky -e— Solution Technologies d> feBtA Lfc 
Naflon 1100 EW (tK £ 'V — )V<T>m^m^ 1 0%) "Cfcofc 

[0 2 2 6] 

S-B-HISr, SeftBISrl 0.fi^% Na f 1 o n»iK*t£iESAJh/CKag Lfc, 
Sr, tt^«w#ffi±l:*?Lf PTF EVA, ^^t*f-^^^A^5rSv^ii 

[0 2 2 7 ] 
[*14] 





C F) 


(#) 


ft 
(klb) 




1 


12 5 


2 0 


2. 9 


1 5 


2 


17 0 


2 0 


2. 9 


1 5 


3 


2 1 5 


2 0 


2 . 9 


1 5 


4 


2 7 4 


2 0 


2. 9 


1 5 


5 


8 5 


5 


2. 9 


2 5 



2. 9klbOAttl00ps i <Dyuxl£JH^B^1rZ> 0 ^^^r 
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[0 2 2 8] 

[iis] 















(° F) 


('/» 


(klb) 


<F/#) 


1 


2 7 5 


5 


1 . 0 


1 5 


2 


2 7 5 


1 5 


2 8. 3. 


N/A 


3 


8 5 


5 


2 8.3 


2 5 



28. 3klb(7)^ttlOOps i (DZ? U *J±£}{cWdiir Z> 0 
[0 2 2 9] 

*SKW"CBaUfcS P EMI1FM I 126-16 N, FM I 126-1 

^1-S*-&IK^«*lP)-+8fe^«'tt^^s *S#Na f 1 on 1 1 77^;UA 
[0 2 3 0] 

Hlfe^Ji 1 

PBOR^/^WbUl trason (g»jggO §rfflV^SPEMg)ga 
[0 2 3 1 ] 

7L£fl=flH- 5:fc4<NMP fcSelJI Lfc»*Llt P B O Sr. NM P + <0 7 5 % * 
/u^^jbU 1 t r a s o n^y-^ — <D^?& \8£fctel 2%) l^gsflO Lfc. 
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Radel R/PB0 7^UA?rffiaft^ (<5%RH) fc*3VvCl — 
2 RIHfcjftU 6 OftT^b 1 4 OriwjaDJRLfc^-^^TKSftJftL^p 
[0 2 3 2] 
[*16] 





(° F) 


(*» 


1) 
(klb) 


aw 

(F/#) 


1 


12 5 


2 0 


2. 9 


1 5 


2 


2 0 0 


2 0 


2.9 


1 5 


3 


2 7 5 


2 0 


2. 9 


1 5 


4 


3 9 0 


2 0 


2. 9 


1 5 


5 


8 5 




2. 9 


2 5 



2. 9 k 1 hOfttel 0 0 p s i {zftm-fZo 7* TI21-5J: 
[0 2 3 3] 

[0 2 3 4] 
[^17] 









* 






(° F) 


(ft) 


(klb) 


<F/#) 


i 


3 9 0 


1 5 


2 8.3 


1 5 


2 


8 5 


5 


2 8.3 


2 5 



(&) 2 8. 3 k 1 b <7>^l± 1 0 0 p s i ^tlSi"S 0 
[ 0 2 3 5 ] 

^WJtMltSPEMItFMI 126-08 E, FMI 126-0 
it3 £#S8£;h,*:V\ 
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#^ 2 0 0 1 



[0 2 3 6 ] 
[^18] 
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